LM cell growth and membrane lipid adaptation to sterol structure.
Using a sterol auxotroph of the LM cell mouse fibroblast, we demonstrate that relatively few cholesterol analogues can substitute for cholesterol as a growth factor. The auxotroph grows normally on desmosterol and trans-22-dehydrocholesterol and at reduced rates on dihydrocholesterol, campesterol, and 22,23-dihydrobrassicasterol. It does not grow with beta-sitosterol, stigmasterol, ergosterol, or cis-22-dehydrocholesterol when the sterol is present as sole supplement but does grow at normal rates when the analogue is supplied with suboptimal amounts of cholesterol. Two contrasting types of membrane lipid changes are observed in cells grown on cholesterol analogues. In cells grown with dihydrocholesterol, a marked increase in desaturation and elongation of fatty acids is noted. Conversely, when cells are grown with cis-22-dehydrocholesterol, desaturation and elongation of fatty acids are severely curtailed. Cells grown on alkyl sterols respond like cells grown on cis-22-dehydrocholesterol but in a less pronounced fashion. The effects of sterol substitution in mammalian cells versus in lower eukaryotes are compared, and an explanation for the secondary changes in fatty acid composition in terms of phospholipid phase behavior is suggested.